Single-crystal X-ray study T = 120 K Mean (C-C) = 0.004 Å Disorder in solvent or counterion R factor = 0.019 wR factor = 0.052 Data-to-parameter ratio = 15.1
The title compound, [Cu(C 3 H 6 NO 3 ) 2 (H 2 O) 2 ]Á0.1H 2 O, is isostructural with the nickel analogue. The octahedral Cu II ion lies on a twofold axis, with cis chelating O,N-serine groups and trans aqua ligands. Small amounts of a solvent water molecule form hydrogen bonds to link the molecules along the [010] direction, while a number of strong hydrogen bonds combine to form sheets in the (110) plane.
Comment
As part of our continuing study of Cu complexes with amino acids (Felcman & de Miranda, 1997; de Miranda & Felcman, 2001; de Miranda et al., 2002; Felcman et al., 2003) , we have isolated and characterized the diaquabis(l-serinato)-copper(II) complex, (1), from an aqueous reaction mixture containing (L)-serine (ser), guanidinoacetic acid (gaa) and Cu II (1:1:1). Crystals of (1) were obtained after several months. No crystalline complex containing gaa, either alone or in a mixed complex with ser, appeared in a similar time. van der Helm & Franks (1969) reported the structure of the unhydrated complex, [bis(l-serinato)copper(II)], (2), obtained from Cu II and (L)-serine in methanol containing a little water.
Complex (1), isostructural with the analogous nickel complex, diaquabis(l-serinato)nickel(II) hydrate, (3), (van der Helm & Hossain, 1969) , has an octahedrally coordinated Cu II ion with cis chelating O,N-ser groups and trans aqua ligands (Fig. 1) . A similar cis arrangement of ser units arises in square-pyramidal (2), in which a carboxylate O atom, from an adjacent molecule, occupies the apical position. A distant O atom is sited 3.632 (6) Å from Cu trans to the apical ligand in (2), but this can at most be considered only a very weak interaction. Comparison of the serine-Cu bond lengths in (2) [Cu-O 1.952 (5) and 1.970 (5) Å ; Cu-N 1.975 (6) and 1.988 (6) Å ] and in (1) (Table 1) indicates that the weaker interactions occur in the higher coordinate complex, (1). The serine chelate rings in (1) have envelope conformations with flaps at the N atoms. The Cu II ion and the four serine binding atoms are essentially co-planar.
Small amounts of additional water molecules are present in both (1) and (3). The space group and structure of (1) are notably different from those of the unhydrated compound, (2), and although only a very small amount of water was found to be present in (1), both the hydrogen-bonding scheme (see below) and the availability of space (PLATON; Spek, 2003) confirm its presence.
The non-isolation of any gaa-containing complex from the reaction mixture probably reflects more their solubility in the reaction media than their non-formation. (Felcman et al., 2003) , and [CuCl 2 (gaa) 2 ] (Silva et al., 2001] . Compounds (4) and (5) were obtained from reaction mixtures containing gaa and Cu II , both in the presence and absence of another amino acid, namely aspartine. Furthermore, mixed Cu-l-serine complexes, e.g. with glycine, have been reported (D'yakon et al., 1991) .
The solvent water molecule forms hydrogen bonds (Table 2 ) with the O atom of the aqua ligand in the main molecule ( Fig. 2) , leading to chains along [010] . Together with the other strong hydrogen bonds (Table 2) , these form sheets in the (110) plane (Fig. 2 ).
Experimental
To a hot solution (333 K) of guanidinoacetic acid (0.3513 g, 3 mmol) and serine (0.3153, 3 mmol) in deionized water (100 ml) was slowly added a solution of copper(II) nitrate (0.7248 g, 3 mmol) in deionized water (5 ml). The reaction mixture was stirred at 333 K for 8 h, cooled slowly to 277 K, and the pH adjusted to 6.0 with KOH (3 M). The white precipitate which formed was filtered off and the filtrate was stored in a covered vessel. Thin blue plate-like crystals began to be formed after the fifth month and were collected after six months, washed with absolute ethanol and dried at 323 K. (14) Symmetry code: (i) Àx þ 1; y; Àz. Table 2 Hydrogen-bond geometry (Å , ). 
Crystal data
Systematic absences permitted C2, Cm and C2/m as possible space groups; C2 was selected and confirmed by the subsequent structure analysis. In this space group, atoms Cu1 and O5W of the low-occupancy solvent water molecule (see below) lie on crystallographic twofold axes. Therefore, the asymmetric unit comprises, in addition to these two atoms, one of each of a complete serinate and aqua ligand and a single H atom of the solvent water molecule. The small amount of solvent water was clearly identified from the difference map. During the structure solution, and prior to the location of the water molecule, the difference map revealed two electron-density peaks close to one another, which suggested disorder of the water over two sites. However, the two positions could not be refined simultaneously and indeed, once one O atom was refined, the peak in the difference map corresponding to the 'second site' disappeared. The molecular structure of (1), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 50% probability level and H atoms are shown as open circles. [Symmetry code: (i) 1 À x, y, Àz.] molecule could only be established by trial and error. The value of 0.10 finally chosen was such as to provide a reasonable value for the freely refined isotropic displacement parameter of the O atom (O5W). All other H atoms were placed in calculated positions, with X-H distances of 0.99 (CH 2 ), 1.00 (aliphatic CH), 0.92 (NH 2 ) or 0.84 Å (OH). The torsion angle of the OH group was also refined. All H atoms were refined, finally, with a riding model, with U iso (H) = 1.2U eq (C,N) or 1.5U eq (O).
Data collection: COLLECT (Nonius, 1998 ); cell refinement: DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduction: DENZO and COLLECT; program(s) used to solve structure: OSCAIL-X (McArdle, 1994 (McArdle, , 2005 and SHELXS97 (Sheldrick, 1990 ); program(s) used to refine structure: OSCAIL-X and SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: CIFTAB (Sheldrick, 1997) .
Figure 2
Part of the crystal structure of (1) 
